What is claimed is: 


CLAIMS 


1- v A gate electrode formed on a substrate comprising: 
sari insulative layer formed on a substrate; 
a g^te layer formed on the insulative layer; 
a conductive layer formed on the gate layer; 

thick firsW>acers formed adjacent to opposite sides of the gate layer 
wherein the thick fisst spacers are recessed to create a open space between the 
both the gate layer an&^e conductive layer and thick second spacers; and, 

thick second spaced formed adjacent to each of the thick first spacers. 

2. The gate electrode of claihi 1 wherein the insulative layer is an oxide. 

3. The gate electrode of claiA^ wh&ev/ the gate layer is a polysilicon. 

4. The gate electrode of claim 3 whereiirthe conductive layer is a polycide. 

5. The gate electrode of claim 4 wherein the tHdc first spacers are an oxide. 

6. The gate electrode of claim 5 wherein the thick sedsjnd spacers are a 
nitride. 

7. The gate electrode of claim 6 wherein the polycide is titaniui^salicide 
4XiSi^ 


8. A gate electrode formed on a substrate comprising: 
an insulative layer formed on a substrate; 
a gate layer formed on the insulative layer; 
a conductive layer formed on the gate layer; 

thin first spacers formed adjacent to opposite sides of the gate layer 
wherein the thin first spacers are recessed; and, 
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► each of the 

wherein the thick second spacers are recessed. 


^JSp thick second spacers formed adjacent to each of the thin first spacers 


9. The gate electrode of <H^im 8 wherein the insulative layer is an oxide. 

10. The gate electrode of claim 9 wherein the gate layer is a polysilicon. 
11- The gate electrode of claim 10 wherein the conductive layer is a polycide. 

12. The gate electrode of claim 11 wherein the thin first spacers are an oxide 

\>V 15 

13. The gate electrode of claim 12 wherein the thick second spacers are a 
£1 .nitride. . 

i.t jj 

5,3 

^ jj ' 14- The gate electrode of claim 13 wherein the polycide is titanium salicide 
M (TiSiJ. 

15w A gate electrode formed on a substrate comprising: 
insulative layer formed on a substrate; 
te layer formed on the insulative layer; 
a conductive layer formed on the gate layer; 

thin first spiers formed adjacent to opposite sides of the gate layer; and, 
thick second spiers formed adjacent to each of the thin first spacers 
wherein the thick second q>^fTare^artially recessed to form thin second 
spacer walls adjacent to ttjfe thSv^rst spacers in a region adjacent to the 
30 conductive layer. 

16. The gate electrode of claimllS whereby the insulative layer is an oxide. 

17. The gate electrode of claim 16 wherein the gate layer is a polysilicon. 

18. The gate electrode of claim 17 wherein the conductiv&layer is a polycide. 
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1$. The gate electrode of claim 18 wherein the thin first spacers are an oxide. 

20. \ The gate electrode of claim 19 wherein the thick second spacers are a 
nitrides 

21. The Jrate electrode of claim 20 wherein the polycide is titanium salicide 
(TiSy. \ 

22. A gate electrode formed on a substrate comprising: 
an insulative layer formed on a substrate; 

a gate layer formed on the insulative layer; 
a conductive layerviormed on the gate layer; 

thin first spacers fo rtned adjacent to opposite sides of the gate layer; 
- thin second spacers formed adjacent to each of the thin first spacers; 

thin third spacers formed adjacent to each of the thin second spacers 
wherein the thin third sp^ge^ai^ec^ssed; and, 

thick fourth spacers formedVdjacem to each of the thin third spacers 
wherein the thick foukh^gacersjir^ 

23. The gate electrode of daM 22 wherein the insulative layer is an oxide. 

24. The gate electrode of claim 23 whereiX the gate layer is a polysilicon. 

25. The gate electrode of cMm 24 wherein th\ conductive layer is a polycide. 

26. The gate electrode of claim 25 wherein the tmn first spacers are an oxide. 

27. The gate electrode of claim 26 wherein the thin second spacers are a 
nitride. \ 

28. The gate electrode of claim 27 wherein the thin third spacers are an oxide. 

29. The gate electrode of claim 28 wherein the thick fourth spacers are a 
nitride. V 
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30V The gate electrode of claim 29 wherein the polycide is titanium salicide 
(Tisk 

31. A tote electrode formed on a substrate comprising: 
an imulative layer formed on a substrate; 

a gate layer formed on the insulative layer; 
a conductive layer formed on the gate layer; 

thin first spacers formed adjacent to opposite sides of the gate layer 
wherein the thin firspspacers are recessed; 

thin second spacers formed adjacent to opposite sides of the thin first 
spacers wherein the thin second spacers are recessed; 

thin third spacers fonned adjacent to opposite sides of the thin second 
-spacers wherein the thin thiraNspacers are recessed; and, 

thick fourth spacers fonnfed adjacent to opposite sides of the thin third 
spacers wherein the thick fourth spacers are recessed. 

32. The gate electrode of/claim 31 ^ereuyhe insulative layer is an oxide. 

33. The gate electrode of claim 3^whefein the gate layer is a polysilicon. 

34. The gate electrode of claim |3 wherein\he conductive layer is a polycide. 

35. The gate electrode of claim 34 wherein theWn first spacers are an oxide. 

36. The gate electrode of claim 35 Wherein the thirt^second spacers are a 
nitride. 

37. The gate electrode of claim 36 wherein the thin thirci spacers are an oxide. 

38. The gate electrode of claim 37 wherein the thick fourth\pacers are a 
nitride. V 


Application No.: 


.24- 


Docket No.: 042390.P5488 


39l The gate electrode of claim 38 wherein the polycide is titanium salicide 
(TiSio. 

40. ASmethod for forming a gate electrode comprising the steps of: 
providing a substrate with an insulative layer deposited thereon; 
formifvg a gate layer on the insulative layer; 

depositing a thick first spacer layer on the gate layer and the substrate; 

depositing, a thick second spacer layer on the thick first spacer layer; 

removing abortion of the thick second spacer layer to form thick 
second spacers adjacent to the thick first spacer layer; 

removing a portion of the thick first spacer layer to form recessed thick 
first spacers adjacent to the gate layer wherein a space is formed between the 
gate layer and the thick second spacers; 

depositing a layer of reactant on the gate layer; 

annealing the layer of r^actant and the gate layer to form a conductive 
layer; and, 

removing the unre^fed re^ctanrfeyer. 

41. The method of claim^^O-wheran removing a portion of the thick second 
spacer layer to form thick second ^pacets is by anisotropic etching. 

42. The method of claim 41 wherein the\removing a portion of the thick first 


spacer layer to form thick first 


spacers is by isotropic etching. 


43. The method of claim 42rwherein the insuLitive layer is an oxide. 


44. The method of claim 43 wl^erein the gate lay^r is a polysilicon. 

45. The method of claim 44 wherein the reactant is a metal. 


46. The method of claim 45 wherein said thick first spkcer layer is an oxide. 

47. The method of claim 46 wherein said thick second spacer layer is a nitride. 
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4& The method of claim 47 wherein the conductive layer is a polycide. 

49. \The method of claim 48 wherein the metal is titanium. 

50. TheNnethod of claim 49 wherein the polycide is titanium salicide (TiSiJ. 

51. A methdld for forming a gate electrode comprising the steps of: 
providingVsubstrate with a gate oxide layer deposited thereon; 
forming a gate layer on the insulative layer; 

depositing a tWn first spacer layer on the gate layer and the substrate; 
depositing a thick second spacer layer on the thin first spacer layer; 
- removing a portiorivof the thick second spacer layer to form recessed 
thick second spacers; \ 

removing a portion of tt^e thin first spacer layer to form recessed thin first 
spacers; \ 

depositing a layer ofjeaS&At orTth^eate layer; 

annealing the laye/of reactanWd thevgate layer to form a conductive 

layer; and, / 

removing the unreacted reactaiu4ayer. 

52. The method of claim 51 wherein remoWg a portion of the thick second 
spacer layer to form thick second/spacers is by anisotropic etching. 

53. The method of claim 52 wherein the removing a portion of the thin first 
spacer layer to form thin first spacers is by isotropic etching. 

54. The method of claim 53 wherein the insulative layfer is an oxide. 

55. The method of claim 54 wherein the gate layer is a polysilicon. 


56. The method of claim 55 wherein the reactant is a metal. 
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5^. The method of claim 56 wherein said thin first spacer layer is an oxide. 

58. \The method of claim 57 wherein said thick second spacer layer is a nitride. 

59. ThV method of claim 58 wherein the conductive layer is a polycide. 

60. The method of claim 59 wherein the metal is titanium. 

61. The methodspf claim 60 wherein the polycide is titanium salicide (TiSiJ. 

62. A method for forming a gate electrode comprising the steps of: 
providing a substrate with an insulative layer deposited thereon; 

- forming a gate layenon the insulative layer; 
depositing a thin first dpacer layer on the gate layer and the substrate; 
depositing a thick second, spacer layer on the thin first spacer layer; 
removing a portion of themick second spacer layer to form partially 
recessed thick second spacer^; \ 

removing a portion of the thin Yrst spader layer to form thin first spacers; 
depositing a layer o^teactan^ layer; 

annealing the layer of reactant andW gate layer to form a conductive 
layer; and, / \ 

removing the unreacted reactant layer \ 

63. The method of claim 62 wherein removing^ portion of the thick second 
spacer layer to form partially recessed thick second\pacers further comprises: 

removing a first portion of the thick second spacer by anisotropic etching; 
and, \ 

removing a second portion of the thick second spacer layer by isotropic 
etching to form thin second spacer walls adjacent to the thm first spacers and in 
a region adjacent to the conductive layer. \ 

64. The method of claim 63 wherein removing a portion of tha thin first 
spacer layer to form thin first spacers is by anisotropic etching. \ 
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66. The method of claim 64 wherein the insulative layer is an oxide. 

66. VThe method of claim 65 wherein the gate layer is a polysilicon. 

67. The^method of claim 66 wherein the reactant is a metal. 

68. The method of claim 67 wherein said thin first spacer layer is an oxide. 

69. The methocrof claim 68 wherein said thick second spacer layer is a nitride. 

70. The method of cl*um 69 wherein the conductive layer is a polycide. 

71. The method of claim Vo wherein the metal is titanium. 

72. The method of p2isfC7l ^Kefeia^he polycide is titanium salicide (TiSy. 



73. A method foKfcrming a gate Wef^ode comprising the steps of : 
providing a substrate wiflTan ^ulative layer deposited thereon; 
forming a gate layer on the insulative layer; 

depositing a thin first spadfer layer dn the gate layer and the substrate; 
depositing a thin second&pacer layer\>n the thin first spacer layer; 
removing a portion of ^he thin second spacer layer to form thin second 
spacers; 

removing^ portion of the thin first spacer lWr to form thin first spacers; 
depositing a thin third spacer layer; 

depositing a thick fourth spacer layer on the thin third spacer layer; 
removing a portion of the thick fourth spacer layfif to form recessed thick 
fourth spacers; 

removing a portion of the thin third spacer layer to f&pn recessed thin 
third spacers; 

depositing a layer of reactant on the gate layer; 
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annealing the layer of reactant and the gate layer to form a conductive 
layer; aftd, 

removing the unreacted reactant layer. 

74. The rrfethod of claim 73 wherein removing a portion of the thin second 
spacer layer tcVform thin second spacers is by anisotropic etching. 

75. The methdd of claim 74 wherein removing a portion of the thin first 
spacer layer to form thin first spacers is by anisotropic etching. 

76. The method of Wim 75 wherein removing a portion of the thick fourth 
spacer layer to form rectesed thick fourth spacers further comprises: 

. removing a first pWon of the thick fourth spacer layer by anisotropic 
etching; and, \ 

removing a secorj^3rj^ort-Q(tfie thick fourth spacer by isotropic etching. 

77. The method of claim 76\whereirfl removing a portion of the thin third 
spacer layer to formrece^sedtfujiJihjfa spacers is by anisotropic etching. 

78. The method of claim 77 whereirt the insulative layer is an oxide. 

79. The method of claim 78 wherein thXgate layer is a polysilicon. 

80. The method of claM 79 wherein the reactant is a metal. 

81. The method of claim 80 wherein said thin first spacer layer is an oxide. 

82. The method of claim 81 wherein said thin second spacer layer is a nitride. 

83. The method of claim 82 wherein said thin third sp\cer layer is an oxide. 

84. The method of claim 83 wherein said thick fourth spafcer layer is a nitride. 
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83i The method of claim 84 wherein the conductive layer is a polycide. 


86. VThe method of claim 85 wherein the metal is titanium. 


87. Theonethod of claim 86 wherein the polycide is titanium salicide (TiSij). 


15 


30 


88. A methW for forming a gate electrode comprising the steps of : 
providing^ substrate with an insulative layer deposited thereon; 
forming a gkte layer on the insulative layer; 

depositing a ftun first spacer layer on the gate layer and the substrate; 
depositing a thm second spacer layer on the thin first spacer layer; 
removing a portio^i of the thin second spacer layer to form thin second 
spacers; . 

removing a portion of the thin first spacer layer to form thin first spacers; 
depositing a thin third Spacer layer; 

depositing a thick fourth\paeer1ayei^ the thin third spacer layer; 

removing a portion o^tfie thick fourth spacer layer to form recessed 
thick fourth spacers; 

removing a portio\of the thinthird^acer layer to form recessed third 
spacers; 

forming a protective layer on the/substrate and gate layer; 
removing a portion of the thin Second spacers to form recessed thin 
second spacers; 

removing the protective layet and removing a portion of the thin first 
spacers to form recessed thin first spacers; 

depositing a layer of reactant on the gate 

annealing the layer of reactant and the gate l^yer to form a conductive 
layer; and, 

removing the unreacted reactant layer. 


89. The method of claim 88 wherein removing a portiomof the thin second 
spacer layer to form thin second spacers is by anisotropic etching. 
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9k The method of claim 89 wherein removing a portion of the thin first 
spacer layer to form thin first spacers is by anisotropic etching. 

91. The method of claim 90 wherein removing a portion of the thick fourth 
spacer Ityer to form recessed thick fourth spacers further comprises: 

renWing a first portion of the thick fourth spacer layer by anisotropic 
etching; and\ 

removing a second portion of the thick fourth spacer layer by isotropic 
etching. \ 

92. The method of claim 91 wherein removing a portion of the thin third 
spacer layer to form recessed thin third spacers is by anisotropic etching. 

93. The method of claiM 92 wherein removing a portion of the thin second 
spacers to form recessed thm second spacers is by isotropic etching. 

94. The method of claim 93 wherein removing the protective layer and 
removing a portion of the thin fim spacers tp form recessed thin first spacers is 
by isotropic etdung>-^ \/ 

95. The method of claim 94 w^rekWe insulative layer is an oxide. 

96. The method of claim 95/wherein thesgate layer is a polysilicon. 

97. The method of claim/96 wherein the reactant is a metal. 

98. The method of claim 97 wherein the thin first spacer layer is an oxide. 

99. The method of claim 98 wherein the thin seconcd spacer layer is a nitride. 

100. The method of claim 99 wherein the thin third spacer layer is an oxide. 

101. The method of claim 100 wherein the thick fourth spacer layer is a nitride. 
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lCfilL The method of claim 101 wherein the protective layer is an oxide. 


103. ijie method of claim 101 wherein the conductive layer is a polycide. 


104. The method of claim 102 wherein the metal is titanium. 


105. The metnod of claim 103 wherein the polycide is titanium salicide (TiSiJ. 


106. A method for\forming a gate electrode comprising the steps of : 
providing a suBstrate with an insulative layer deposited thereon; 
forming a gate layer on the insulative layer; 
. depositing a thin firirt spacer layer on the gate layer and the substrate; 
depositing a thin secon d space r layer on the thin first spacer layer; 
removing a portiprfof the thin secbqd spacer layer to form thin second 
spacers; 

removing a portion of the thin firet^pacer layer to form thin first spacers; 
depositing a thkijhirdjga^^ 

depositing a thick fourth space/Wer on the thin third spacer layer; 

removing a portion of the thick fourth spacer layer to form recessed 
thick fourth spacers; 

removing a portion of the tjfan third sparer layer to form recessed third 
spacers; 

removing a portion of th^fthin second spacers to form recessed thin 
second spacers; 

removing a portion of thfe thin first spacers to f^rm recessed thin first 
spacers; 

depositing a layer of reactant on the gate layer; 

annealing the layer of reactant and the gate layer to fyrm a conductive 
layer; and, 

removing the unreacted reactant layer. 
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1(^7. The method of claim 105 wherein removing a portion of the thin second 
spacer layer to form thin second spacers is by anisotropic etching. 

108. yie method of claim 106 wherein removing a portion of the thin first 
spacer laVer to form thin first spacers is by anisotropic etching. 

109. The method of claim 107 wherein removing a portion of the thick fourth 
spacer layer totform recessed thick fourth spacers further comprises: 

removing first portion of the thick fourth spacer layer by anisotropic 
etching; and, 

removing a second portion of the thick fourth spacer layer by isotropic 
etching. 

110. The method of claifn 108 wherein removing a portion of the thin third 
spacer layer to form recessecJ thin third spacers is by anisotropic etching. 

111. The method of claim 109 wherein removing a portion of the thin second 
spacers to form recessed thin^secca^p^eei^ is by isotropic etching. 

112. The method or claim 110 wherein removing a portion of the thin first 
spacers to form recessed thin first spacers is>£ isotropic etching. 


113. The method of claim 111 whereii^eVisulative layer is an oxide. 

114. The method of claim 112 wherein the gatV layer is a polysilicon. 

115. The method of claim 113 Wherein the reactankis a metal. 

116. The method of claim 114 wherein the thin first spacer layer is an oxide. 

117. The method of claim 115 wherein the thin second spacer layer is a nitride. 

118. The method of claim 116 wherein the thin third spacer layer is an oxide. 
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119. The memooNrf claim 117 wherein the thick fourth spacer layer is a nitride. 

120. The method of clajfcQl8 wherein the conductive layer is a polycide. 


121. The method of claim 


122. The method of claim 12C 


lerein the metal is titanium. 


4! 


wherein^ polycide is titanium salicide (TiSij). 
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